In this paper sixteen polycyclic Aromatic Hydrocarbons (PAHs) were estimated in eight sites along Diyala River where entering Baghdad province until flows into Tigris River, (PAHs) organic compound dscontain two or more fused rings. Some of these compounds are classified as carcinogenic and mutagenic pollutants. Solid Phase extraction was used in this work to concentrate PAHs in water samples using Sep-back C18 showed percentage recoveries between (82-97) percent. High Performance Liquid Chromatography (HPLC) with UV-Vis detector was used for determination of PAHs. The result of PAHs concentrations were found in the water samples range between (zero -186.86)ng/ml. According to our results sites number one, two, six, seven and eight have the least values of total PAHs concentration with 10.8, 12.0, 39.3, 30.7 and 14.9 ng/ml respectively, while, three, four and five sites have a largepolluted with 396.5, 660.9 and 189.5 ng/ml respectivelybecause these sites are near pollutants sources. Naphthalene, Anthracene and Fluoranthene with total concentrations415.8, 259.2 and 286.4 ng/ml respectively, compounds Benzo [a] pyrene and Dibenz [a, h] anthracene arenot detected in all sites.
Introduction
Polycyclic aromatic hydrocarbons, also known polynuclear aromatic hydrocarbons, contain more than one fused rings without heteroatoms or substituents [1] . American Environment Protection Agency (USEPA) and the European Community PAHs classified as important environmental pollutants because they have high stability [5] , and their accumulation action in food chain in fatty tissues [4] . High molecular weight of PAHs such as benzo [a] pyrene have carcinogenic and mutagenic action [3, 6] , low molecular weight PAHs also have toxic equivalence factor [7] . PAHs introduced to the environment from natural and anthropogenic process essentially from incomplete combustion of fossil fuel (coal, petroleum) in power station process, vehicular emissionand domestic heating [3, 8] . Diyala River is important tributary of the Tigris River [9] . Diyala River Enters into the city of Baghdad from the east passing through areas where the sewage waterare thrown into river this enhanced the pollution, then enter Rustumiya area, where that is the largest heavy water treatment plant in Baghdad, the outlet of this big plant run into the river after treatment, then Diyala River run into the Tigris River. The information in literature regarding PAH levels in Iraqi environmentis very rare. The aim of this paper is to determine the concentrations of PAHs in diyalaand Tigris Riversin Baghdad at several locations.
Experimental Sample collection and preparation Samples were collected from eight selected pointsalongdiyalaand Tigrisriverswater. The sampling sites were distributed in such a way that three of them before Al-rustamiya sewage treatment station and two sites after station, last three sites are selected before and after entry Diyala River in the Tigris River as shown in Fig.(1) .
Fig.(1) Diyala and Tigris rivers confluence in Baghdad.
Water sample were collected using polyethylene containers five liter volume, cleaned by diluted chromic acid, then washed with distilled water. In the site, containers shake well with river water twice then filled with water. Filling procedure was by immersing containers in river in the same current direction of water at 30 cm depth, then sealed lock immediately. The samples were collected stored in the refrigerator at (0-4 o C) in a dark place until the test.
Materials
PAH Standard Kit used in this study was supplied by SUPELCO Analytical and SigmaAldrich GmbH/ Germany. Themobile phase solvents used in the study (Acetonitrile, Methanol and Water) HPLC grade supplied from (sigma-Aldrich, HiMedia Laboratories England & J.TBaker Netherland) respectively.
Instruments and Materials
High performance liquid chromatography (HPLC): type Shimadzu (LC-20 AD) was used for separating and detecting PAHs compounds with Column type (EC 160/4 NUCLEOSIL 100-S C18 PAH): Stainless steel, Length 150mm, I.D 4.6 mm, the column specially designed for PAHs analysis according to USEPA and specification are Stationary support Silica, polymeric coated, spherical Particle shape, 5µm Particle size, bonded phase with Special high-purity octadecyl-modified silica phase, Pore size 100 o A. UV-Vis detector used (Shimadzu SPD-20A Prominence).A special syringe made for HPLC type (M. SYRINGFE, 100F-LC) was used forinjection of sample of 20 µl into mobile phase to column.
Preconcentration by Solid Phase Extraction
Solid phase extraction techniques used column type (CHROMABOND C18 PAH supplied from MACHEREY-NAGEL Company) to give guaranteed results. Extraction column was conditioning by add 6 ml methanol, then 6 ml distilled water.1000ml of each water samplewere filtered by wattman filter paper, 10 ml methanol was added to each water sample, and passing through extraction column (flow rate 15 to 20 ml/min), and thenthe extraction column was dried by stream of nitrogen for 10minute. 10 ml of acetonitrile was eluted through the dried column and finally concentrated to less than 1 ml by rotary evaporator and complete volume to 1 ml.
Results and Discussion

HPLC Analysis
Analytical chromatography was performed with a flow rate of 1.0 ml/min at room temperature. The injection volume was 20 μL. The column was stabilized for at least 2 hoursuntil uniform zero baseline before chromatography. Many conditions are carried out and studied for best separation. Best separation condition found with isocratic mobile mixture phase prepared from acetonitrile, methanol and water (65, 15 and 20 %) respectively at 260 nm wavelength. The output signal from the UV-Vis detector was displayed continuously on the computer. Each PAH test alone to detect retention time then test mixture of sixteen PAHs together for each concentration.
Calibration curve was constructed from the relation between the concentrations of each PAHs (1, 2, 3, 4 and 5 µg/ml) and its absorbance through the area of HPLC chromatogram using UV-Vis detector. Each water sample were collected are carried out with HPLC at the best conditions to separate and detect concentrations of sixteen PAHs.
Samples were collected at the water surface and 30 cm below water level from the edges and the center of the river in order to be near to the actual samples for the river water pollution from the eight different sites. Solid phase extraction technique should be used for preconcentration of PAHs because their low solubility in water, this method is considered one of the best to reduce pollution according green chemistry compared with liquid-liquid extraction method. Acynaphthene has a very small area at 260nm chromatogram because it has very poor absorbance at this wave length as shown in Fig.(2) . There is no literature data on Diyala and Tigris rivers for PAH concentrations for comparison with this study. According to results obtained total concentrations of PAHs in the site No. 1 is 10.79 ng/ml this level is relatively low, in other words, Diyala River enters into Baghdad with low level of PAHs pollution, in site No. 2 slightly increase of PAHs pollution with total concentrations to 12.0 ng/ml, then PAHs pollution increase significantly at the site No. 3 to reach total concentrations to 396.49 nm/ml due to throw sewage water as well as thrown of outlet of northern part of Al-Rustumiya sewage treatment plant. Maximum of total PAHs concentrations reach to 660.97 ng/ml after thrown the outlet of southern part from Al-Rustumiya sewage treatment plant in site No. 4, then after about 10 km in Site No. 5 total concentrations of PAHs decrease to 189.46 ng/ml, a distance of about 5 km from the confluence of Diyala and Tigris, in site No. 6 the level of total PAHs concentrations will be 39.23 ng/ml this decrease due to large difference in the flow rate of two rivers, about 10 km after the confluence of two rivers in site No.7 total PAHs concentrations of 30.65 ng/ml, total concentrations in the Tigris river before its confluence with Diyala River Site No. 8 is 14.90ng/ml. According to our results, the concentration of low molecular weight (2-3 ring) polycyclic aromatic hydrocarbons (LPAHs) in water samples of Diyala and Tigris rivers is higher than high molecular weight (four, five and six rings) PAHs (HPAHs) (Fig.(4) ). The mean values of total concentration (ng/l) of LPAHs and HPAHs in eight sampling sites were 117.15 and 26.83 respectively. 
Conclusions
